The amount of water available to Egypt is limited and present water demands approaches that limit. For this reason, plans were suggested to re-use agricultural drainage water directly or often mixing with fresh water to extend the limited water supplies. The indiscriminate use of drainage water for irrigation as a result of freshwater shortage could impair soil functions and cause environmental pollution. This study aims to evaluate the suitability of wastewater from different sources, for irrigation purposes in the Northern Nile Delta of Egypt. Therefore, this study was carried out on three water drainage sources El-Gamalia , El-Serw and El-Harna drain with ElShoka canal as a fresh water source as the control along a year starting from May 2016 to February 2018. The EC, SAR and the concentration of some macronutrients and some heavy elements in the water of all sources are evaluated. Water EC and SAR value increased slightly from upstream to downstream of all irrigation sources in the study area. The quality of study drainage water from drains belongs to C3 S1 and C4 S1 classes and could be re-use in irrigation purpose under special management, while the water from ElShoka canal belongs to C2 S1 in the study area. Phosphorus concentration in sample water from El-Gamalia drain only was greater than 2 mg L -1 , which indicate this water can't be used for irrigation purpose. Also, Nitrate -N concentrations in water samples from ElGamalia drain only was between 5-30 mg L -1 , therefore there is a slight to moderate degree of restriction when using this water in irrigation. While heavy metal ions concentration (Ni, Co and Cd) was greater than permissible levels at all selected water samples, except water samples from El-Shoka canal from a distance of 0 km to 4 km. While, Pb concentration was less than the critical limits (5 mg L -1 ). The conclusion from this study could be re-used of drainage water from drains of the northern delta of Egypt for irrigation purpose under special management.
INTRODUTION
Water is a vital resource but a severely limited one in most countries for forestation especially in the arid zones. Therefore, there is an urgent need to conserve and protect fresh water and use water of lower quality for irrigation (Alrashed and Sherif, 2000) . In suburban areas, the use of industrial or municipal wastewater is a common practice in many ports of the world (Singh et al., 2004) . The quality of irrigation water may be considered as an important factor but it should be never forgotten that it is only one factor, and that no classification of irrigation water can be present which may be utilized under all circumstances. The suitability of water for irrigation depends upon its own quality, as well as the other factors, the same quality of water may be considered suitable for a certain type of soil or crop, but unsuitable for others (Ayers and Westcot , 1985) .
The indiscriminate use of wastewater for irrigation as a result of freshwater shortage could impair soil functions and cause environmental pollution (Abegunrin, et al. 2016) . Wastewater may contain undesirable chemical constituents and pathogens that pose negative environmental and health impacts (podapoulous 1995) . Consequently, mismanagement of wastewater irrigation would create environmental and health problems to the ecosystem and human beings (Mohammad and Ayad, 2004) when waste water will be used continuously as the sole source of irrigation water for field crops in arid regions, excessive amounts of nutrients and toxic chemical substances could simultaneously be applied to the soil plant system. This would cause unfavorable effects on productivity and quality parameters of crops and the soil (Vazquez-montiel et al., 1996) .
Saline wastewater originating from sources such as agriculture, aquaculture, and many industrial sectors usually contains high salts and other contaminants, which adversely affect both aquatic and terrestrial ecosystems (Liang et al., 2017) . Pascale et al., (2005) observed that in coastal regions of Mediterranean areas, summer crops are often irrigated with saline water. Therefore, salts may accumulate in the root zone, damaging the following winter crops, if the rainfall is insufficient to leach them. Oron et al., (2002) , Cetin and Kirda, (2003) and Schoups et al., (2005) suggested that degradation of soils using alkali water constitutes a major threat to irrigate agriculture especially for the cultivation of sodicity sensitive crops long-term sodic water irrigation increased sodium adsorption ratio (SAR). El-Komy (2012) found that sodium adsorption ratio (SAR) values increased slightly with north words direction, the quality of drainage water classified as from none degree of restriction to slight degree of restriction to a moderate degree of restriction on use according to (FAO, 1985) .
Wastewater irrigation reduces the pressure on freshwater usage but leads to the accumulation of heavy metals in soils (Cao, et al., 2018) . Heavy metals are extremely persistent in the environment, they are nonbiodegradable and non-thermo-degradable and thus readily accumulate to toxic levels. Wastewater irrigation is known to contribute significantly to the heavy metal content of soils (Mapanda et al., 2005) one important dietary uptake pathway could be through crops irrigated with contaminated waste water. Soils irrigated by wastewater accumulate heavy metals such as Zn, Pb, Cr and Ni in surface soil. When the capacity of the soil to retain heavy metal is reduced due to repeated use of waste water, soil can release heavy metals into ground water or soil solution available for uptake (Aghabarati et al., 2008) . Also, (Cao, et al., 2018) found that the greenhouse soils had higher concentrations and percentages of metals (except Pb) in bio-accessible fractions compared with field soils.
Similarly, compared with irrigation using treated municipal wastewater, irrigation with treated industrial wastewater resulted in higher concentrations and percentages of all the studied metals in the bio-accessible fractions of soils.
Due to global population increasing, the gap between supplies and demands for water is widening and is reaching such alarming levels that in some parts of the world it is posing a threat to human existence. For human life, water scarcity is not only about droughts or rivers running dry, above all, it is about guaranteeing the fair and safe access they need to sustain their lives and secure their livelihood. Therefore, this study aims to evaluate the suitability of wastewater from different sources, for irrigation purposes in the Northern Nile Delta of Egypt.
MATERIALS AND METHODS

Water Sampling:
The present experiment was carried out on three water drainage sources., El-Gamalia, El-Serw and El-Harana drain with El-Shoka canal as a fresh water source as the control along a year starting from May 2016 to February 2018. The first source was taken as control (El-Shoka canal) involved six sites (0,2,4,6,8 and 10 km)from the start , El Harana drain (12.5 km), involved the drain 6 sites (ELHarana (0,2.5, 5, 7.5, 10 and 12.5 km) from the start,this drain lies at Damietta governorate, the second drain is ELGamalia drain (6.770 Km.) involved the drain 5 sites (ELGamalia (0,1.5, 3.0, 4.5 and 6.0 km) from the start this drain lies at Dakahlia governorate and the two drains pour their water in EL-Serw drain (25 km) which is taken as the third drain in the study the drain involved six sites (0, 5, 10,1 5, 20, 25) from the start this drain is between Dakahlia and Damietta governorates.
Water samples were collected, every three months (May 2016 , August 2016 , November 2016 , February 2017 , March 2017 , May 2017 , August 2017 , November 2017 and February 2018 from suitable intervals for each drain. The collected water samples were preserved according to standard methods outlined by APHA (1985) .
Water Analysis:
Analysis of water samples were carried out to evaluate the quality of waters with respect to irrigation. The water parameters determined to asses the following salinity hazards, sodicity , NO 3 hazards, heavy metals hazards. These hazards have been achieved as follows: -1-United states salinity according to laboratory system (USDA,1954) which gave 4 classes for salinity hazards (C1 toC4 on the basis of EC). 2-FAO guideline (FAO,1985) which gave 3 categories designed as (i) no-problem, (ii)increasing problem and (iii) severe-problem. 3-USDA (1954) employed the sodium adsorption ratio (SAR) parameter as sodium hazard include 4 classes designated from S1 to S4. 4-NO 3 -N hazards: The assessment is divided into the 3 classes system according to (FAO, 1985) . 5-Heavy metal hazards: The assessment is one of the basis recommended by American National Academy of Science (NAS) and National Academy of Engineering (NAE) as presented by (NAS/ NAE, 1972) . Few drops of toluene were added to the collected water samples to stop biological activities, tightly stoppered and transferred to the laboratory. Suitable quantity of each water sample was filtered for immediate chemical analysis. Samples of water were analyzed during 24 hours after collection. For heavy metals analysis, water samples were collected in 500 ml polyethylene bottles. Samples were previously soaked for 48 hours in 10% nitric acid and rinsed with distilled water. The chemical analysis of water was carried out to determine EC and soluble cations and anions, as follows: 1-Water EC value and soluble cations and anions were determined according to Jackson (1973) . 2-Sodium adsorption ratio (SAR) was calculated using Richard's equation Richards (1954) ; Ayers and Westcott (1985) ; Suarez, 1981 and Rhoades, (1982) . 3-NO 3 -N was measured using automatic microkjeldahl model 1035 analyzer. 4-Heavy metals (Pb, Ni, Co and Cd): For determination of total metals, water samples were digested using nitric acid as described in standard method-302 A (APHA,1985) those were measured using GBC Σ Aventavir 1.3 atomic absorption.
Statistical Analysis
Mean values were compared, at a level of P<0.05 by using the Least Significance Difference (LSD) test. CoStat (v. 6.400 CoHort software., California, USA) was used to statistical analysis for data.
RESULTS AND DISCUSSION
Chemical properties of Nile water in the study area from May 2016 to May 2018 (El-Shoka canal):
The data in Table 1 showed that the salinity values of the Nile water were not significantly affected by sampling distances from 0 to 10 km. ). This water group belongs to C2-class according to USDA classification (1954) and it is considered to increase the salinity problem moderately ( FAO ,1985) .
On the other hand, SAR values were also not significantly affected by water sampling distances from May 2016 to May 2018 (Table 1) . The values of SAR of Nile water in Table 1 varied between 1.04 at a distance 0 km to 1.61 at a distance 8 km from May 2016 to May 2018. A simplified classification according to SAR is restricted to section 1 (S1 = SAR from 0 to 10). This water group belongs to S1-class and it can be used for irrigation in all studied location with little adverse effect of the development of harmful levels of exchangeable Sodium (Richards, 1954) and it can be used without any restriction according to FAO (1985) . According to USDA (1954) water of the studies sites is entirely S1-class. The description of this class "alkalinity hazard" of water as low concentration of sodium so, this water can be used for irrigation in most months, with adverse effects when using it. However, sodium sensitive crops many accumulate injurious amounts of sodium.
Also, data presented in Table 1 showed some macronutrients concentration (mg kg Also, data presented in Table 1 showed some heavy metals concentration (mg kg -1 ) in Nile water (El-Shoka canal) from May 2016 to May 2018. Data in Table 1 showed that the effect of sampling distances from 0 to 10 km is not significant on Pb, Ni, Co and Cd concentrations. Also, the concentrations of dissolved heavy metals from the upstream to the downstream has been slightly increased. According to FAO, (1985) and NAS/NAE (1972) the values of Pb and Ni concentrations in El-Shoka canal was less than the critical limits (5 mg L -1 for Pb and 0.2 mg L -1 for Ni). This water can be used for irrigation purposes without causing serious problems for both plants and soil. But the value of Co concentration was greater than the critical limit (0.05 mg L -1 ) at a distance 2 km to 10 km. Thus, the high concentration of cobalt in irrigation water can lead to toxicity in plants. Tomato toxicity was recorded when irrigation with water with a cobalt concentration greater than 0.1 mg L -1 (FAO, 1985) . But this toxicity can disrupt the soil to moderate alkalinity (FAO, 1985) , as is the case in agricultural soil in Egypt. Therefore, there is no fear of using this water in irrigation. While, the value of Cd concentration was less than the critical limit (0.01 mg L -1 ) at a distance of 0 to 6 km, but this concentration at a distance of 8 to 10 km was greater than critical limit of Cd. Therefore, this water can be used for irrigation from a distance of 0 to 6 km without causing serious problems for both plants and soil, but it can be causing serious problems for both plants and soil when irrigation from a distance of 8 to 10 km on El-Shoka canal. Toxic impact to beans, beets and turnips at concentrations as low as 0.1 mgL -1 in nutrient solutions (FAO, 1985) . Conservative limits recommended due to its potential for accumulation in plants and soils to concentrations that may be harmful to humans (FAO, 1985) . In general, it is not recommended to take irrigation from the end of El-Shoka canal. ). This water group belongs to C3-class according to USDA classification (1954) and it is considered to cause a high salinity problem according to FAO (1985) .
SAR values were also not significantly affected by sampling distances from 0 to 6 km and sampling time from May 2016 to May 2018 and their interaction effect ( Table 2) . The values of SAR of El-Gamalia drain water in Table 3 vary between 3.25 at a distance of 1.5 km to 3.57 at a distance of 6 km during May 2016 to May 2018. On the other hand, the highest SAR values of El-Gamalia drain water were recorded in the summer months. The lowest values were recorded in the winter months from 2016 to 2018. A simplified classification according to SAR is restricted to section 1 (S1 = SAR from 0 to 10). This water group belongs to S1-class and it can be used for irrigation in all studied location with little adverse effect of the development of harmful levels of exchangeable Sodium (Richards, 1954) and it can be used without any restriction according to FAO (1985) . According to USDA (1954) water of the studies sites is entirely S1-class. The description of this class "alkalinity hazard" of water as low concentration of sodium thus, this water can be used for irrigation in most months, with adverse effects when using it. However, sodium sensitive crops many accumulate injurious amounts of sodium.
Data presented in Table 2 showed some macronutrients concentration (mg kg -1 ) in El-Gamalia drain water from May 2016 to May 2018. Data in tables 4 showed that the effect of sampling distances from 0 to 6 km and sampling time from May 2016 to May 2018 and their interaction is not significant on nitrogen, phosphorus and potassium concentration. The concentration of dissolved macronutrients from the upstream to the downstream has been increased. On the other hand, the highest N, P, and K concentrations of El-Gamalia drain water were recorded in the summer months. The lowest values were recorded in the winter months from 2016 to 2018. According to nitrogen concentration in Table 4 the water in El-Gamalia drain were classified in the second group according to the guideline FAO (1985) . The concentration of nitrate ranged from 5 to 30 mg L -1 and therefore there is slight to moderate degree of restriction when using this water in irrigation. Also, according to FAO (1985) , the concentration of P in the water samples in all studied sites was greater than 2 mg L -1 which indicate that this water cannot be used for irrigation purpose because there are problems due to the presence of phosphorus in this water. Also, the concentration of k in the water samples in all studied sites was greater than <2 mg L -1 which indicate that this water cannot be used for irrigation purpose.
Also, data presented in Table 2 shows some heavy metals concentration (mg kg ) at a distance 0 km to 10 km. Thus, the high concentration of cobalt in irrigation water can lead to toxicity in plants. Tomato toxicity was recorded when irrigation with water with a cobalt concentration greater than 0.1 mg L -1 (FAO, 1985) . But this toxicity can disrupt the soil to moderate alkalinity (FAO, 1985) , as is the case in agricultural soil in Egypt. Conservative limits recommended of heavy metals in irrigation eater due to its potential for accumulation in plants and soils to concentrations that may be harmful to humans (FAO, 1985) . In general, it is not recommended to take irrigation from El-Gamalia drain. However, when the irrigation is required from this drain, the necessary precautions should be taken such as near irrigation times, while the amount of water discharged per irrigation is reduced, taking into account the non-cultivation of leaf crops. ). This water group belongs to C3-class according to USDA classification (1954) and it is considered to cause a high salinity problem FAO (1985) .
On the other hand, SAR values of El-Serw drain were also not significantly affected by sampling distances from 0 to 25 km and sampling time during May 2016 to May 2018 and their interaction effect (Table 3) . The values of SAR in Table 5 varied between 2.98 at a distance of 5 km to 3.36 at a distance of 10 km during May 2016 to May 2018. On the other hand, the highest SAR values of ElSerw drain water were recorded in the summer months from 2016 to 2018. A simplified classification according to SAR is restricted to section 1 (S1 = SAR from 0 to 25 km). This water group belongs to S1-class and it can be used for irrigation in all studied location with little adverse effect of the development of harmful levels of exchangeable Sodium (Richards, 1954) and it can be used without any restriction according to FAO (1985) . According to USDA (1954) water of the studies sites is entirely S1-class. The description of this class "alkalinity hazard" of water as low concentration of sodium thus, this water can be used for irrigation in most months, with adverse effects when using it. However, sodium sensitive crops many accumulate injurious amounts of sodium. Irrigation from El-Serw drainage from a point away from the start of the drainage about 20 km (EC 3.2:3.3 ds m -1 , SAR 10.5:11.3), therefore it's considered to cause increase salinity problems (Tagour and Mosaad, 2017) .
Data presented in Table 3 showed some macronutrients concentration (mg kg -1 ) in El-Serw drain water from May 2016 to May 2018. Data in Tables 3 indicated that the effect of sampling distances from 0 to 25 km is not significant on phosphorus and potassium concentration, but this effect on nitrogen concentration is significant at (p<0.05). While, the effect of sampling time during May 2016 to May 2018 and their interaction effect between distances and sampling time were not significantly on nitrogen, phosphorus and potassium concentration.
The concentration of dissolved macronutrients from the upstream to the downstream has been increased. On the other hand, the highest N, P, and K concentrations of El-Serw drain water were recorded in the summer months. The lowest values were recorded in the winter months from 2016 to 2018. According to nitrate concentration in Table 6 the water in El-Serw drain were classified in the first group according to the guideline FAO (1985) . The concentration of nitrogen is less than 5 mg L -1 and therefore there is none degree of restriction when using this water in irrigation. Also, according to FAO (1985) , the concentration of P in the water samples in all studied sites were less than <2 mg L -1 which indicate that this water can be used for irrigation purpose and there are no problems due to the presence of phosphorus in this water. But the concentration of k in the water samples in all studied sites were greater than <2 mg L -1 which indicate that this water cannot be used for irrigation purpose.
Also, data presented in Table 3 shows some heavy metals concentration (mg kg ) at a distance 0 km to 25 km. Thus, the high concentration of cobalt in irrigation water can lead to toxicity in plants. But this toxicity can disrupt the soil to moderate alkalinity (FAO, 1985) , as is the case in agricultural soil in Egypt. Conservative limits recommended of heavy metals in irrigation water due to its potential for accumulation in plants and soils to concentrations that may be harmful to humans (FAO, 1985) . In general, it is not recommended to take irrigation from El-Serw drain. However, when the irrigation is required from this drain, the necessary precautions should be taken such as near irrigation times, while the amount of water discharged per irrigation is reduced, taking into account the non-cultivation of leaf crops. The data in Table 4 showed that the salinity values (EC) dS m -1 of El-Harna drain water were not significantly affected by sampling distances from 0 to 12. ) at all sampling distances and sampling time except in November 2016, this water was classification to C3. This water group belongs to C4 and C3-class according to USDA classification (1954) and it is considered to cause a very high salinity problem FAO (1985) .
On the other hand, SAR values of El-Harna drain were also not significantly affected by sampling distances from 0 to 12.5 km and sampling time during May 2016 to May 2018 and their interaction effect (Table 4) . The values of SAR in Table 7 varied between 3.98 at a distance of 0 km to 4.38 at a distance of 12.5 km from May 2016 to May 2018. On the other hand, the highest SAR values of ElHarna drain water were recorded in the summer months from 2016 to 2018. A simplified classification according to SAR is restricted to section 1 (S1 = SAR from 0 to 12.5 km). This water group belongs to S1-class and it can be used for irrigation in all studied location with little adverse effect of the development of harmful levels of exchangeable Sodium (Richards, 1954) and it can be used without any restriction according to FAO (1985) . According to USDA (1954) water of the studies sites is entirely S1-class. The description of this class "alkalinity hazard" of water as low concentration of sodium thus, this water can be used for irrigation in most months, with adverse effects when using it. However, sodium sensitive crops many accumulate injurious amounts of sodium.
Data presented in Table 4 showed some macronutrients concentration (mg kg Tables 8 showed that the effect of sampling distances from 0 to 12.5 km is not significant on nitrogen phosphorus and potassium concentration. While, the effect of sampling time during May 2016 to May 2018 and their interaction effect between distances and sampling time were not significantly on nitrate, phosphorus and potassium concentration.
The concentration of dissolved macronutrients from the upstream to the downstream has been increased. On the other hand, the highest N, P, and K concentrations of El-Harna drain water were recorded in the summer months. The lowest values were recorded in the winter months from 2016 to 2018. According to nitrogen concentration in Table 8 the water in El-Harna drain were classified in the first group according to the guideline FAO (1985) . The concentration of nitrogen is less than 5 mg L -1 and therefore there is none degree of restriction when using this water in irrigation. Also, according to FAO (1985) , the concentration of P in the water samples in all studied sites were less than <2 mg L -1 which indicate that this water can be used for irrigation purpose and there are no problems due to the presence of phosphorus in this water. But the concentration of K in the water samples in all studied sites were greater than <2 mg L -1 which indicate that this water cannot be used for irrigation purpose. Also, data presented in Table 4 showed some heavy metals concentration (mg kg ) at a distance 0 km to 12.5 km. Thus, the high concentration of cobalt in irrigation water can lead to toxicity in plants. But this toxicity can disrupt the soil to moderate alkalinity (FAO, 1985) , as is the case in agricultural soil in Egypt. Conservative limits recommended of heavy metals in irrigation water due to its potential for accumulation in plants and soils to concentrations that may be harmful to humans (FAO, 1985) . In general, it is not recommended to take irrigation from El-Harna drain. However, when the irrigation is required from this drain, the necessary precautions should be taken such as near irrigation times, while the amount of water discharged per irrigation is reduced, taking into account the non-cultivation of leaf crops.
CONCLUSION
Finally, it could be concluded that drainage water and fresh water from the end of canals in northern Delta of Egypt must be used for irrigation purposes under controlled percautions with good soil management, use of convenient amendments, good tillage, deep ploughing, organic matter application, land leveling, applying soil and water amendments, and finally suitable cropping system.
